The rapid growth pattern of ovarian follicles in laying quail was examined during the period from 2 to 10 months of age by the use of three kinds of the fat soluble dye. The rapid growth period length was longest at 2 months of age and shortest at 4 months of age. The period then tended to lengthen slightly with age. A continuous increase in follicular volume at the time of ovulation was found as age progressed. The number of growing follicles in ovary was relatively small from 2 to 6 months of age, then the number increased at 8 months of age. The total amount of daily yolk deposition increased from 2 to 8 months of age.
Introduction
It is well known that the ovary in poultry consists of several yellow growing follicles with different sizes and many small white follicles. One of the small white follicles starts the accumulation of yolk after the largest follicle is ovulated. Then the follicle increases its volume every day and finally reaches ovulation.
This process is commonly called the follicular rapid growth phase.
Follicular growth pattern in the hen (Gallus gallus domesticus) has been studied by several investigators. Yellow growing follicles in the rapid growth phase are arranged in a hierarchical order based on size, and their number remains relatively constant in the indivuduals. Although the rapid growth pattern of ovarian follicles has been evidenced to be closely related to age and clutch length in laying hens (ZAKARIA et al., 1983 (ZAKARIA et al., , 1984 , there are only a few studies on the follicular growth pattern in other species of birds. In Japanese quail (Coturnix japonica), ovipositions are mainly concentrated within the period from the later half of lighting to a few hours after the onset of darkness and their oviposition patterns are classified into three types (OPEL, 1966; KONISHI, 1980; SONODA et al., 1985) .
This study was conducted to determine the effect of aging on the rapid growth pattern of ovarian follicles in laying quail during the period from 2 to 10 months of age. In addition, the follicular growth in aging was compared when quail were classified into three types on the basis of their laying patterns.
Materials amd Methods
Japanese quail of WE strain were individually caged at 5 weeks of age. The birds were maintained under 14hr lighting (05:00 to 19:00) and 10hr darkness and had free access to food and water. Oviposition times of each quail were automatically recorded.
Three fat soluble dyes, Sudan Black B (B), Sudan Red B (R) and Sudan Red 7B (7R) (Merck), were used to determine follicular growth pattern in laying quail relating to age. A gelatin capsule (size 5) containing 2, 4 or 2mg of the respective dye was alternately administered into each quail every day at around 10:00hr. The capsules were given for 4 weeks at 2, 4, 6, 8 and 10 months of age. The order of dye administration was R, B and 7R. Yolks were examined for 3 weeks from 8 days after administration of the first dye capsule. Eggs with dye rings in the yolk were hard boiled and the yolk was cut into half from the germinal disc through the center of the latebra. The number of dye rings formed in the yolk was counted and long and short diameters through the latebra of each dye ring were measured.
Eighteen to 24 quail with a higher egg production rate were selected from a group of 120 quail at 2, 4, 6, 8 and 10 months of age. Average egg production rates of the age groups were 91.0, 92.8, 91.5, 92.5 and 88.3%, respectively.
Analyses of follicular growth pattern were conducted by methods described previously in the laying hen (IMAI, 1983) . For this purpose four variables were calculated in all the yolks examined: length of the follicular rapid growth period, follicle volume at the time of ovulation, the number of growing follicles in ovary and total amount of daily yolk deposition into the growing follicles. Since the individuals received the dye at exactly 24hr intervals, length of the follicular rapid growth period was represented by the number of color rings formed in the yolk. Follicle volume at the ovulation was indicated as the yolk volume in the oviposited egg. The number of growing follicles in the ovary was shown by the number of yolks having the same color ring in eggs from each bird for several consecutive days. Finally, total amount of daily yolk deposition into the growing follicles was judged by the summation of yolk volumes between two successive rings derived from the same dyes in consecutive eggs.
To investigate the follicular growth in relation to the laying pattern, quail were subdivided into the three groups based on their laying patterns according to the results by SONODA et al. (1985) . Type A, consisting mainly of quail with short clutches, was basically equal to the typical oviposition pattern in laying hens. In type B observed commonly in the birds with long clutches, ovipositions occurred every day between 10 and 13hr after the onset of light with the intervals of about 24hr. Type C 
